Central and systemic kappa-opioid agonists exacerbate neurobehavioral response to brain injury in rats.
The endogenous opioid peptide dynorphin has been implicated in the pathophysiology of secondary tissue injury after central nervous system (CNS) trauma. The detrimental effects of dynorphin appear to be mediated through both opioid receptors (probably kappa-receptors) and nonopioid mechanisms. However, both kappa-opioid agonists and antagonists have been reported to improve outcome in models of CNS trauma. To attempt to clarify this controversy, we examined the effects of centrally or systemically administered kappa-opioid agonists on neurological recovery after experimental fluid-percussion brain injury in the rat. Agonists included dynorphin A-(1-17) [Dyn A-(1-17)], which has actions at both kappa 1- and kappa 2-sites, and the selective kappa 1-agonists U-50,488H and U-69,593. des-Tyr-dynorphin A-(2-17) [Dyn A-(2-17)], which is inactive at opioid receptors, was also used. Microinjection of Dyn A-(1-17), but not Dyn A-(2-17) or U-50,488H, into the lateral ventricle 15 min before brain injury significantly worsened motor deficits over a 2-wk period. However, systemic administration of high doses of the kappa-agonists U-50,488H and U-69,593 also significantly worsened neurological outcome. These results fail to demonstrate any protective actions of kappa 1-agonists in this model of experimental traumatic brain injury and suggest that the opioid-related pathophysiological actions of dynorphin may be mediated by kappa 2-opioid receptors.